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Description
TECHNICAL FIELD

[0001] The application relates generally to rotors of air-
craft turbine engines and, more particularly, to the as-
sembly and disassembly of such rotors and tools for do-
ing same.

BACKGROUND OF THE ART

[0002] Engines, such as turbine engines, have rotors
that are rotatably mounted inside shrouds with relatively
small clearances between the rotors and the shrouds.
The assembly or disassembly of some rotors, whether
during initial building of the engine or during mainte-
nance, is a time-consuming and costly enterprise that
entails the assembly or disassembly of neighboring com-
ponents in order to make room for suitable handling of
such rotors.

SUMMARY

[0003] In accordance with an aspect of the present in-
vention, there is provided a rotor loading system for an
aircraft turbine engine, the rotor loading system compris-
ing: a first tool having opposite first proximal and first
distal ends, the first proximal end defining a traction in-
terface about a first axis connectable to a traction device
and a first peripheral surface radially outward of the trac-
tion interface, the first distal end defining a plurality of
first projections spaced circumferentially from one anoth-
er about the first axis and extending to radially outward
of the first peripheral surface; a second tool having op-
posite second proximal and second distal ends, the sec-
ond proximal end defining a torque interface about a sec-
ond axis connectable to a torque device and a second
peripheral surface radially outward of the torque inter-
face, the second distal end defining a plurality of second
projections spaced circumferentially from one another
about the second axis and extending to radially outward
of the second peripheral surface; wherein a one of the
first and the second tool is received by a remaining one
of the first and the second tool such that: the first axis
and the second axis are colinear; each one of the first
projections is received between two consecutive second
projections of the plurality of second projections.

[0004] In accordance with another aspect of the
present invention, there is provided a rotor loading sys-
tem for an aircraftturbine engine, the rotor loading system
comprising: a first tool having opposite first proximal and
first distal ends, the first proximal end defining a traction
interface about a first axis connectable to a traction de-
vice and a first peripheral surface radially outward of the
traction interface, the first distal end defining a plurality
of first projections spaced circumferentially from one an-
otheraboutthe firstaxis and extending to radially outward
of the first peripheral surface; a second tool having op-
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posite second proximal and second distal ends, the sec-
ond proximal end defining a torque interface about a sec-
ond axis connectable to a torque device and a second
peripheral surface radially outward of the torque inter-
face, the second distal end defining a plurality of second
projections spaced circumferentially from one another
about the second axis and extending to radially outward
of the second peripheral surface, the second tool having
a cavity extending inward the second distal end along
the second axis, and a plurality of radial channels spaced
circumferentially from one another about the second axis
and extending radially outwardly from the cavity to be-
tween a pair of consecutive second projections, wherein
the first proximal end is received into the cavity and each
one of the first projections extends through a one of the
channels to between two consecutive second projections
of the plurality of second projections.

[0005] Optionally, and in accordance with the above,
the first projections and the second projections respec-
tively have afirst axial surface and a second axial surface,
and the cavity and the channels are sized such that the
first tool is axially slidable relative to the second tool be-
tween a first position in which the first axial surface is
axially offset relative to the second axial surface by a first
distance, and a second position in which the first axial
surface is axially offset relative to the second axial sur-
face by a second distance smaller than the first distance.
[0006] Optionally, and in accordance with any of the
above, the rotor loading system further comprises a pro-
tector sleeve surrounding the second proximal end, the
first and the second projections extending to radially out-
ward of the protector sleeve.

[0007] Optionally, and in accordance with any of the
above, the protector sleeve defines an indicator circum-
ferentially aligned with a one of the first projections or a
one of the second projections.

[0008] Optionally, and in accordance with any of the
above, a first axial height of the first projections is smaller
than a second axial height of the second projections.
[0009] Optionally, and in accordance with any of the
above, a first circumferential width of the first projections
is greater than a second circumferential width of the sec-
ond projections.

[0010] In accordance with yet another aspect of the
present invention, there is provided a rotor loading sys-
temforan aircraftturbine engine, the rotorloading system
comprising: a mounting base; a first tool having opposite
first proximal and first distal ends, the first distal end prox-
imate to the mounting base and defining a plurality of first
projections spaced circumferentially from one another
about a first axis, the first proximal end defining a traction
interface about the first axis connectable to a traction
device, and a first peripheral surface located radially out-
ward of the traction interface, the first projections extend-
ing to radially outward of the first peripheral surface; a
second tool having opposite second proximal and second
distal ends, the second distal end fastened to the mount-
ing base and defining a plurality of second projections
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spaced circumferentially from one another about a sec-
ond axis, the second proximal end defining a torque in-
terface about the second axis connectable to a torque
device and a second peripheral surface located radially
outward of the torque interface, the second projections
extending to radially outward of the second peripheral
surface, the second tool having a cavity extending inward
the second distal end along the second longitudinal axis,
wherein the first proximal end is matingly received into
the cavity such that the first axis and the second axis are
collinear, and each one of the first projections is received
between two consecutive second projections of the plu-
rality of second projections.

[0011] Optionally, and in accordance with the above,
the first projections and the second projections respec-
tively have a first axial surface and a second axial surface
facing away from the mounting base and the cavity and
the channels are sized such that the first tool is axially
slidable relative to the second tool between afirst position
in which the first axial surface is axially offset relative to
the second axial surface by a first distance, and a second
position in which the first axial surface is axially offset
relative to the second axial surface by a second distance
smaller than the first distance.

[0012] Optionally, and in accordance with the above,
the rotor loading system further comprises a protector
sleeve surrounding the second proximal end, the firstand
the second projections extending to radially outward of
the protector sleeve.

[0013] Optionally, and in accordance with the above,
the protector sleeve defines an indicator circumferentially
aligned with a one of the first projections or a one of the
second projections.

[0014] Optionally, and in accordance with any of the
above, afirst axial height of the first projections is smaller
than a second axial height of the second projections.
[0015] Optionally, and in accordance with any of the
above a first circumferential width of the first projections
is greater than a second circumferential width of the sec-
ond projections.

[0016] Optionally, and in accordance with any of the
above, the mounting base is interchangeably mountable
to either one of an engine building table and an engine
partial strip bridge.

[0017] Optionally, and in accordance with any of the
above, the mounting base is interchangeably mountable
to either one of an engine building table and an engine
partial strip bridge.

DESCRIPTION OF THE DRAWINGS

[0018] Reference is now made to the accompanying
figures in which:

Fig. 1 is a schematic cross-sectional view of a gas
turbine engine;

Fig. 2 is a perspective view of a rotor assembly
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mounted with a torquing device and a rotor loading
system in accordance with an embodiment;

Fig. 3 is a schematic, perspective view of an aft por-
tion of a rotor of the rotor assembly of Fig. 2;

Fig. 4 is a perspective view of the rotor loading sys-
tem of Fig. 2;

Fig. 5 is a perspective, exploded view of first and
second tools of the rotor loading system of Fig. 2;

Fig. 6 is a top, planar view of the rotor loading system
of Fig. 2;

Fig. 7 is a schematic elevation view of the aft portion
of the rotor of Fig. 3 and a portion of the rotor loading
system of Fig. 2;

Fig. 8is a cross-sectional view of the rotor assembly
of Fig. 2 shown mounted with the rotor loading sys-
tem of Fig. 2 and a traction device, taken along line
8-8 of Fig. 6; and

Fig. 9is a cross-sectional view of the rotor assembly
of Fig. 2 shown mounted with the rotor loading sys-
tem of Fig. 2 and a torquing device, taken along line
9-9 of Fig. 6.

DETAILED DESCRIPTION

[0019] Fig. 1 illustrates a gas turbine engine 10 of a
type preferably provided for use in subsonic flight, gen-
erally comprising in serial flow communication a fan 12
through which ambient air is propelled, a compressor
section 14 for pressurizing the air, a combustor 16 in
which the compressed air is mixed with fuel and ignited
for generating an annular stream of hot combustion gas-
es, and a turbine section 18 for extracting energy from
the combustion gases. A rotor assembly 20 is shown
among rotary parts of the engine 10 rotatably disposed
about an axis CL. The rotor assembly 20 includes a rotor
30 and a bearing 40 mounted thereto and holding the
rotor 30 in alignment with the axis CL. Other rotary parts
of the engine 10 are also provided for example in an
accessory gearbox 10a of the engine 10. The present
technology generally relates to systems for mounting a
bearing to a rotor. Although the embodiments of the tech-
nology described herein are directed to some such sys-
tems adapted for mounting the bearing 40 to the rotor
30, i.e., a centrifugal compressor disc of the compressor
section 14, other embodiments of the technology can be,
mutatis mutandis, adapted for mounting another compo-
nent to another one of the rotary parts of the engine 10.
Some such rotary parts may be rotatable about the axis
CL, such asturbine discs of the turbine section 18, where-
as others may be rotatable about an axis remote from
the axis CL, for example parts located in the accessory
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gearbox 10a.

[0020] Turning now to Fig. 2, the rotor assembly 20 is
shown isolated from a remainder of the engine 10. The
rotor 30 of the rotor assembly 20 includes a hub 32, an
impeller 34 extending radially outwardly from the hub 32,
and fore and aft hub extensions 36, 38 respectively ex-
tending axially from the hub 32 on either side of the im-
peller 34. It can be seen that the impeller 34 is semi-
enclosed, i.e., is open on a fore side thereof and closed
on an aft side thereof. The rotor assembly 20 also in-
cludes the bearing 40 as well as a gear 50 and a nut 60
which are disposed around the fore hub extension 36.
The bearing 40 is disposed between the gear 50 and the
hub 32 and the nut 60 is disposed next to the gear 50
opposite the bearing 40. An inner race 42 (Figs. 8 and
9) of the bearing 40 is mounted to the fore hub extension
26. An outer race 44 (Figs. 8 and 9) of the bearing 40
defines a bracket that is fastenable to a carcass of the
engine 10 (not shown). As shown in Fig. 2, the rotor as-
sembly 20 has opposite fore and aft ends 70, 80, in this
case respectively defined by free ends of the fore and aft
hub extensions 36, 38. The fore end 70 of the rotor as-
sembly 20 is structured and arranged to be interchange-
ably operatively connectable to either one of an axial
loading device (or traction device) 90 (Fig. 8) and a ro-
tational loading device (or torquing device) 92 (Fig. 9).
In Fig. 2, a portion of the torquing device 92 is shown
operatively connected to the nut 60. The aft end 80 of
the rotor assembly 20 is structured and arranged to be
operatively connectable to a rotor loading system 100.
As schematically shown in Fig. 3, the aft end 80 is an
annular body defining an opening of a central bore 30a
of the rotor 30 extending axially through the rotor 30. The
aft end 80 has an annular, axial wall 82 in which circum-
ferentially-spaced keyways 84 are defined. The keyways
84 are in this case radially-extending slots that commu-
nicate inwardly with the central bore 30a inside the rotor
30 and outwardly with outside the rotor 30. Stated oth-
erwise, the keyways 84 extend radially from an innermost
diameter of the axial wall 82 to an outermost diameter of
the axial wall 82, although other shapes are contemplat-
ed. The keyways 84 each define an axially-oriented bot-
tom surface 84a and a pair of circumferentially-oriented
side surfaces 84b on either side of the bottom surface
84a. Portions of the axial wall 82 located adjacent to the
keyways 84 may be referred to as axial surfaces 82a. As
will be described in greater detail herein below, the rotor
loading system 100 is cooperable with the traction device
90 or with the torquing device 92, respectively, to impart
arated axial (or compression)load L1 or arated rotational
(or torque) load L2 to the rotor assembly 20 to place the
bearing 40 and the gear 50 into suitable mounted posi-
tions relative to the rotor 30. Thus, the axial surfaces 82a
of the axial wall 82 and the side surfaces 84b of the key-
ways 84 are sized to be suitable for bearing the rated
axial load L1 and the rated rotational load L2, respective-
ly.

[0021] With reference to Figs. 4-6, the rotor loading

10

15

20

25

30

35

40

45

50

55

system 100, referred to henceforth as the loading system
100, will now be described in greater detail. The loading
system 100 generally includes a mounting base 110
adapted to support a remainder of the loading system
100, a first tool 120 having a traction interface 120a con-
nectable to the traction device 90 (Fig. 8) and a first ef-
fector 120b (Fig. 5) for effecting a load imparted by the
traction device 90 to the rotor assembly 20, and a second
tool 130 having a torque interface 130a connectable to
the torquing device 92 (Fig. 9) and a second effector 130b
(Fig. 5) for effecting a load imparted by the torquing de-
vice 92 to the rotor assembly 20. The first and second
tools 120, 130 are arranged to be simultaneously posi-
tionable relative to the rotor 30 such that the traction in-
terface 120a and the torque interface 130a are both re-
ceived inside the central bore 30a whereas the first and
second effectors 120b, 130b are engageable with the aft
end 80 of the rotor 30 via the axial wall 82 and the keyways
84, respectively.

[0022] Referring to Fig. 4, the mounting base 110 is a
body arranged to be mounted to a supporting structure
thatis suitable for supporting the loading system 100 and
the rotor assembly 20. For this purpose, a bottom side
of the mounting base 110 defines a mounting interface
to which a complementary interface of the supporting
structure may latch on. In other embodiments, the mount-
ing base 110 is instead arranged to be mounted to the
supporting structure via fasteners. Itis also contemplated
that the mounting interface of the mounting base 110
may be at a location other than the bottom side, for ex-
ample at one or more side walls of the mounting base
110. The supporting structure may be for instance a table
T (Fig. 2) on which the rotor assembly 20 may be assem-
bled, or a bridge B (Fig. 6) via which the engine 10 may
be stripped of the rotor assembly 20 either in full or in
part. A top side of the mounting base 110 opposite the
bottom side defines a supporting interface onto which
the first tool 120 and the second tool 130 may be posi-
tioned to be held via the mounting base 110 toward a
reference direction R. In this position, the second tool
130 is connectable to the mounting base 110 so as to be
held stationary relative thereto, whereas the first tool 120
has a range of motion M (Fig. 7) so as to be movable
relative to the mounting base 110 in the reference direc-
tion R. The range of motion M may be confined by the
second tool 130 in the reference direction R, and by the
mounting base 110in the direction opposite the reference
direction R. In this embodiment, the mounting base 110
has a discoid shape and the top and bottom sides are
flat, although other shapes are contemplated. It is con-
templated thatin some embodiments, the mounting base
110 and the second tool 130 may form an integral piece.
Stated otherwise, the second tool 130 may be arranged
to be mountable directly to the supporting structure, in
which case the mounting base 110 may be omitted.
[0023] AsbestseeninFig. 5, the firstand second tools
120, 130 are elongated bodies respectively extending
longitudinally about a first axis A1 and a second axis A2.
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The first tool 120 has a first proximal end 122 and an
opposite first distal end 124 spaced from one another
along the first axis A1. The first proximal end 122 defines
the traction interface 120a about the first axis A1, and
defines a first peripheral surface 126 radially outward of
the traction interface 120a. The first distal end 124 de-
fines the first effector 120b, i.e., a plurality of first projec-
tions 128 that are spaced circumferentially from one an-
other about the first axis A1. The first projections 128
extend to radially outward of the first peripheral surface
126. The second tool 130 has a second proximal end
132 and an opposite second distal end 134 spaced from
one another along the second axis A2. The second prox-
imal end 132 defines the torquing interface 130a about
the second axis A2, and defines a second peripheral sur-
face 136 radially outward of the torquing interface 130a.
The second distal end 134 defines the second effector
130b, i.e., a plurality of second projections 138 that are
spaced circumferentially from one another about the sec-
ond axis A2. The second projections 138 extend to radi-
ally outward of the second peripheral surface 136.
[0024] Depending on the embodiment, one of the first
and second tools 120, 130 (i.e., an innermost tool) is
receivable by a remaining one of the first and second
tools 120, 130 (i.e., an outermost tool) such that the first
and second axes A1, A2 are collinear, the first and the
second proximal ends 122, 132 face toward a common
direction, and each one of the first projections 128 is re-
ceived between two consecutive second projections 138.
When the first and second tools 120, 130 are supported
by the mounting base 110, the common direction corre-
sponds to the reference direction R.

[0025] In the depicted embodiment, the first tool 120
is receivable by the second tool 130. Hence, the first tool
120 is the innermost tool, and the second tool 130 is the
outermosttool. The second tool 130 defines a cavity 130c
that extends inward of the second distal end 134 and is
sized for receiving the first proximal end 122. The cavity
130c has a peripheral wall shaped complementarily to a
shape of the first peripheral surface 126. The shape of
the first peripheral surface 126 is cylindrical, although
othershapes are contemplated. The second tool 130 also
defines a plurality of channels 130d spaced circumfer-
entially from one another about the second axis A2. Each
one of the channels 130d extends radially outwardly be-
tween a pair of consecutive second projections 138, from
the cavity 130c to outside the second tool 130. Each one
of the channels 130d is sized for receiving one of the first
projections 128.

[0026] Also,in someembodiments, the loading system
100 further includes a protector sleeve 140 (best seen in
Fig.4) having an interior sized to receive the distal portion
of the outermost tool, and an exterior sized to fit the cen-
tral bore 30a. The protector sleeve 140 may thus act as
a bushing for precisely aligning the loading system 100
with the axis A as it enters the central bore 30a. In such
embodiments, the first and second projections 128, 138
respectively extend to radially outward of the protector
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sleeve 140. As shown in Fig. 6, the first projections 128
are circumscribed by a first diameter ®1. The second
projections 138 are circumscribed by a second diameter
@2 which generally corresponds to an outer diameter of
the aft portion 80 of the rotor 30 (Fig. 2). The protector
sleeve 140 is circumscribed by a third diameter ®3 that
corresponds to a diameter of the central bore 30a. The
third diameter ®3 is smaller than either one of the first
diameter ®1 and the second diameter ®2. Advanta-
geously, the protector sleeve 140 may be constructed of
a material suitable for mitigating damage otherwise
caused to the rotor 30 should the loading system 100
contact the rotor 30. Some such materials include plas-
tics and metals of a hardness that is less than that of the
material of which the rotor 30 is constructed, among other
possibilities. In some such embodiments, the protector
sleeve 140 defines an indicator 142 arranged to be cir-
cumferentially aligned with one of the first projections 128
or one of the second projections 138. For instance, the
protector sleeve 140 may be in a rotationally indexed
position with respect to the second tool 130 about the
second axis A2 so as to align with one of the second
projections 138 (Fig. 4) or with one of the channels 130d.
One or more fasteners 144 may be used to hold the pro-
tector sleeve 140 in the rotationally indexed position rel-
ative to the second tool 130. In other embodiments, the
second proximal end 132 of the second tool 130 is sized
to fit the central bore 30a. In some such embodiments,
the protector sleeve 140 is a coating applied to the sec-
ond proximal end 132. In other such embodiments, the
protector sleeve 140 is omitted.

[0027] InFig. 6, it can also be seen that in this embod-
iment, the first diameter ®1 is smaller than the second
diameter ®2. Stated otherwise, the first projections 128
extend to radially outward of the second projections 138
and to radially outward of the aft end 80 of the rotor 30.
A first circumferential width W1 of the first projections
128 corresponds to a circumferential width of the axial
surfaces 82a, and a second circumferential width W2 of
the second projections 138 corresponds to a circumfer-
ential width of the keyways 84. In this case, the first cir-
cumferential width W1 is greater than the second circum-
ferential width W2. Conversely, the circumferential width
of the axial surfaces 82a is greater than the circumfer-
ential width of the keyways 84, which favors the structural
integrity of the rotor 30.

[0028] With reference to Figs 6 to 9, functional char-
acteristics of the loading system 100 will now be de-
scribed. In order to build the rotor assembly 20, the load-
ing system 100 may be mounted to the table T via the
mounting base 110 such that the reference direction R
corresponds to an upward direction relative to a planar
horizontal ground surface P. The rotor 30 may then be
positioned above the loading system 100, with its aft end
80 facing down, such that its axis A generally coincides
with the axes A1, A2 of the loading system 100. The rotor
30 may be rotated about the axis A into a position in which
one of the keyways 84 axially aligns with the indicator
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142. The rotor 30 may then be moved toward the table
T such that its central bore 30a receives the proximal
ends 122, 132 of the loading system 100 until the rotor
30 is in a seated position relative to the loading system
100. In the seated position (Fig. 7), the axes A1, A2 are
collinear to the axis A. The bottom surfaces 84a of the
keyways 84 abut the axial surfaces 138a of the second
projections 138, whereas first axial surfaces 128a of the
first projections 128 are free to move axially to and from
the axial surfaces 82a of the axial wall 82. Indeed, the
axial surfaces 82a do not bear against the first axial sur-
faces 128a of the first projections 128. The first projec-
tions 128 have a first axial height H1 that is smaller than
a second axial height H2 of the second projections 138.
Moreover, the keyways 84 have a depth (i.e., an axial
distance between the axial surfaces 82a and the bottom
surfaces 84a) that is less than a difference between the
second axial height H2 and the first axial height H1.
Hence, upon the rotor 30 being in the seated position,
the first tool 120 is axially slidable relative to the second
tool 130 between a first position and a second position.
In the first position, the first axial surfaces 128a are offset
relative to the second axial surfaces 138a by a first dis-
tance D1. In the second position, the first axial surfaces
128a are offset relative to the second axial surfaces 138a
by a second distance D2 smaller than the first distance
D1. In the first position, the first projections 128 do not
contact the aft end 80 of the rotor 30, which could other-
wise prevent the rotor 30 from being fully seated onto the
second projections 138. The rotor 30 being fully seated
allows to maximize an area of overlap between the side
surfaces 84b of the keyways 84 and corresponding side
surfaces 138b of the second projections 138, which may
be referred to as a rotational loading area. In the second
position, the first axial surfaces 128a abut the axial sur-
faces 82a, and an area of overlap therebetween may be
referred to as an axial loading area. A difference between
the first distance D1 and the second distance D2 corre-
sponds to the range of motion M of the first tool 120. It
should be noted that the cavity 130c and the channels
130d are sized such that the first tool 120 is slidable rel-
ative to the second tool 130 between the first position
and the second position, i.e., across the range of motion
M, unhindered. Moreover, the second tool 130 is ar-
ranged such that none of the surfaces defining either the
cavity 130c or the channels 130d bear against the first
tool 120 upon the first tool being in the second position.
As such, any axial load exerted by the first tool 120 in
the reference direction R onto the rotor 30 is fully borne
by the axial surfaces 82a.

[0029] Turning now to Fig. 8, the loading system 100
is mounted to the table T. The rotor 30 is shown in the
seated position and the bearing 40 and the gear 50 are
disposed on the fore hub extension 36 albeit not secured-
ly so. A first traction member 90a of the traction device
90 surrounds the fore hub extension 36 and axially en-
gages the gear 50 and the bearing 40 via the gear 50,
whereas the nut 60 of Fig. 2 is absent. A second traction
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member 90b of the traction device 80 extends into the
rotor 30 via the central bore 30a, through the torquing
interface 130a and to the traction interface 120a. The
second traction member 90b axially engages the traction
interface 120a, holding the first tool 120 in the second
position. In the depicted embodiment, the traction inter-
face 120a is a threaded bore extending about the first
axis A1 into the first tool 120 from the first proximal end
122 toward the first distal end 124. The second traction
member 90b is a threaded rod shaped complementarily
to the traction interface 120a. As the traction device 90
is operated, the second traction member 90b is translated
relative to the first traction member 90a in the reference
direction R while the first traction member 90a is held
stationary, such that opposite, compressive forces are
applied onto the rotor assembly 20, namely onto the gear
50 and the bearing 40 via the first traction member 90a
and onto the axial surfaces 82a of the rotor 30 via the
axial surfaces 128a of the first tool 128. Upon the rated
axial load L1 being applied via the first traction member
90a, the gear 50 and the bearing 40 are deemed to be
suitably positioned relative to the rotor 30.

[0030] InFig. 9, the loading system 100 has remained
mounted to the table T and the rotor 30 has remained in
the seated position. The traction device 90 has been re-
moved. The nut 60 has been threadedly engaged with
the fore hub extension 36 so as to axially engage the
gear 50 as well as the bearing 40 via the gear 50. A first
torquing member 92a of the torquing device 92 is rota-
tionally engaged with the nut 60. A second torquing mem-
ber 92b of the torquing device 92 extends into the rotor
30 via the central bore 30a to the torquing interface 130a.
The second torquing member 92b rotationally engages
the torquing interface 130a such that one may not rotate
about the second axis A2 without the other. In the de-
picted embodiment, the torquing interface 130a is a pe-
ripheral wall having an anti-rotational cross section. The
anti-rotational cross section has a square shape, al-
though other shapes are contemplated. The second
torquing member 92b is an elongated body having a
cross section shaped complementarily to that of the
torquing interface 130a. It should be understood that the
the torquing interface 130a and the second torquing
member 92b described herein are merely one of various
suitable anti-rotational assemblies. As the torquing de-
vice 92 is operated, the first torquing member 92a is ro-
tated with the nut 60 about the second axis A2 relative
to the second torquing member 92b, which is held sta-
tionary with the rotor 30. As a rotational load is applied
to the nut 60 via the first torquing member 92a, an oppo-
site rotational load is applied to the rotor 30 via the side
surfaces 138b ofthe second tool 130. In thisembodiment,
as the first torquing member 92a is rotated counterclock-
wise as viewed in the reference direction R, the first torqu-
ing member 92a axially drives the nut 60 in the direction
opposite to the reference direction R, such that the nut
60 axially loads the gear 50 as well as the bearing 40 via
the gear 50. Upon the rated rotational load L2 being ap-
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plied via the first torquing member 92a, the gear 50 and
the bearing 40 are deemed to be suitably secured relative
to the rotor 30.

[0031] Understandably, the steps described herein-
above can be performed in reverse to disassemble, or
strip, the rotor assembly 20. Also, in order to strip the
rotor assembly 20 from the engine 10, the loading system
100 may be mounted to the bridge B (Fig. 6) via the
mounting base 110. With the rotor assembly 20 being
installed in the engine 10, the axis A of the rotor 30 is
collinear to the axis CL. The loading system 100 may
thus be positioned with the bridge B aft of the rotor as-
sembly 20 such that the axes A1, A2 coincide with the
axes A, CL, with the loading system 100 extending away
from the bridge B and toward the central bore 30a. The
loading system 100 may then be moved toward the rotor
30 such that the central bore 30a receives the proximal
ends 122, 132 of the loading system 100 until the rotor
30 is in the seated position relative to the loading system
100. In the seated position, opposite ends B1, B2 of the
bridge B are located adjacent to mounting tabs of the
carcass of the engine 10, and may be fastened thereto
to hold the loading system 100 stationary relative to the
carcass. The loading system 100 can thus be said to be
suitable for guiding the bridge B relative to the carcass
of the engine 10. With the rotor 30 in the seated position
relative to the loading system 100 and the loading system
100 held stationary relative to the carcass via the bridge
B, either of the traction device 90 and the torquing device
92 can be used to strip the rotor assembly 20 upon being
suitably positioned on the fore side of the engine 10.
[0032] The embodiments described in this document
provide non-limiting examples of possible toolations of
the present technology. Upon review of the present dis-
closure, a person of ordinary skill in the art will recognize
that changes may be made to the embodiments de-
scribed herein without departing from the scope of the
present technology. For example, a rotor loading system
could be adapted for securing one or more components
such as the bearing 40 and/or the gear 50 to a rotor other
than a centrifugal compressor disc. The rotorloading sys-
tem could be adapted for securing one or more compo-
nents to either a fore or an aft side of the rotor. The rotor
loading system could be adapted for applications other
than securing a component to a rotor of an aircraft turbine
engine, for example securing a component to a rotor of
anindustrial turbine engine, or even to a rotor of a surface
(land or marine) vehicle turbine engine. The present tech-
nology could even be used in yet other applications such
as securing a component to a rotor of an automotive pow-
ertrain based on either an internal combustion engine or
an electric motor. Yet further modifications could be
tooled by a person of ordinary skill in the art in view of
the present disclosure, which modifications would be
within the scope of the present technology.
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Claims

1. A rotor loading system (100) for an aircraft turbine
engine (10), the rotor loading system (100) compris-
ing:

a first tool (120) having opposite first proximal
and first distal ends (122,124), the first proximal
end (122) defining a traction interface (120a)
about a first axis (A1) connectable to a traction
device (90), and a first peripheral surface (126)
radially outward of the traction interface (120a),
the first distal end (122) defining a plurality of
first projections (128) spaced circumferentially
from one another about the first axis (A1) and
extending to radially outward of the first periph-
eral surface (126); and

a second tool (130) having opposite second
proximal and second distal ends (132, 134), the
second proximal end (132) defining a torque in-
terface (130a) about a second axis (A2) con-
nectable to a torque device (92) and a second
peripheral surface (136) radially outward of the
torque interface (130a), the second distal end
(134) defining a plurality of second projections
(138) spaced circumferentially from one another
about the second axis (A2) and extending to ra-
dially outward of the second peripheral surface
(136), wherein one of the first and the second
tool (120,130) is received by the other one of
the first and the second tool (120,130) such that:

the first axis (A1) and the second axis (A2)
are colinear; and
each one of the first projections (128) is re-
ceived between two consecutive second
projections (138) of the plurality of second
projections (138).

2. The rotor loading system (100) of claim 1, wherein

the one of the first (120) and the second tool (130)
is the first tool (120), the second tool (130) defining
a cavity (130c) extending inward of the second distal
end (134) sized for receiving the first proximal end
(122), and a plurality of radial channels (130d)
spaced circumferentially from one another about the
second axis (A2), each one of the channels (130d)
extending radially outwardly from the cavity (130c)
to between a pair of consecutive second projections
(138) and sized for receiving a one of the first pro-
jections (128).

3. The rotor loading system (100) of claims 1 or 2,

wherein the first projections (128) and the second
projections (138) respectively have a first axial sur-
face (128a) and a second axial surface (138a) facing
toward the common direction, and the cavity (130c)
and the channels (130d) are sized such that the first
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tool is axially slidable relative to the second tool (130)
between a first position in which the first axial surface
(128a) is axially offset relative to the second axial
surface (138a) by a firstdistance (D1), and a second
position in which the first axial surface (128a) is ax-
ially offset relative to the second axial surface (138a)
by a second distance (D2) smaller than the first dis-
tance.

The rotor loading system (100) of any of claims 1 to
3, further comprising a protector sleeve (140) sur-
rounding a corresponding one of the first proximal
end (122) and the second proximal end (132) of the
remaining one of the first and the second tool (120,
130), the first and the second projections (128, 138)
extending to radially outward of the protector sleeve
(140).

The rotor loading system (100) of claim 4, wherein
the protector sleeve (140) defines an indicator (142)
circumferentially aligned with a one of the first pro-
jections (128) or a one of the second projections
(138).

The rotor loading system (100) of any preceding
claim, wherein a first axial height (H1) of the first
projections (128) is smaller than a second axial
height (H2) of the second projections (138).

The rotor loading system (100) of any preceding
claim, wherein a first circumferential width (W1) of
the first projections (128) is greater than a second
circumferential width (W2) of the second projections
(138).

The rotor loading system (100) of any preceding
claim, further comprising a mounting base (110),
wherein the first distal end (124) of the first tool (120)
is proximate to the mounting base (110), and the
second distal end (134) of the second tool (130) is
fastened to the mounting base (110).

The rotor loading system (100) of claim 8, wherein
the first projections (128) and the second projections
(138) respectively have a first axial surface (128a,
138a)and asecond axial surface (128b, 138b)facing
away from the mounting base (110).

Therotorloading system (100) of claim 8 or 9, where-
in the mounting base (110) is interchangeably
mountable to either one of an engine building table
(T) and an engine partial strip bridge (B).

10

15

20

25

30

35

40

45

50

55

14



&/ N

A\

AY

/
7T T T 7T 7T LT \

‘- 7= R

y\\\\\\\»«\\ J QP.

A

j -
M e
7___ p— [
/

Apda R,

EP 4 212 700 A1

Q\\\\
\\\\\\\







EP 4 212 700 A1

080

Eo¢

&8

?&3/\_/

78

1"



EP 4 212 700 A1

&

&L

W%/

Py 7/

aol
éoct

12






EP 4 212 700 A1

L

14



EP 4 212 700 A1

-

EGEL

L== e e o

g8l

'.______.L

aol

080¢

15



EP 4 212 700 A1

aol

I
A | ozl
% NZ\4
7 7%
7% M
N\
Wi
ZNEANZ \BEeT
\ \, { i
| A T
M
7 m r}r/ T T T T e e 3
N
— M 7 \\\W e \\\\\lu‘_
\ 2y
_ S S e
= S T 4
IR S
L
1607 1
. “n LTI Y/
i
__ /I.II
T_Iw/// II///
1 G AY Ay
BN g
SN W | \
.......... g\
JoL N
] ¥
—

VLYY

aol

”w \
% /
AN
% N
% 7
Mw/, Ww” {157
AN S
N
S e
A R— e
m“v N O
N \ N
i
i SN ~~. .Illl.l//
sV B R I e 23
LB 2 | S R
P S
§|\\ S TU
& _ e
R AT
.%M.,l\\\:” r_m N
W it ALE h
[7—TT | 8 o
i
_ b
\\\\\ L= .
06 |
VIV Y~

16



10

15

20

25

30

35

40

45

50

55

EP 4 212 700 A1

des

Europdisches
Patentamt

European

I

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 15 1375

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2012/151735 Al (THOMAS ERIK C [US]) 1 INV.
21 June 2012 (2012-06-21) F01D5/00
* paragraph [0057] - paragraph [0088]; F01D5/02
figures * F01D25/28
----- F04D29/059
A WO 2019/068985 Al (SAFRAN AIRCRAFT ENGINES | 1-10 F04D29/62
[FR]) 11 April 2019 (2019-04-11) F04D29/26
* the whole document *
A WO 2020/128267 Al (SAFRAN AIRCRAFT 1-10
ENGINES) 25 June 2020 (2020-06-25)
* the whole document *
A US 6 868 609 Bl (NAHRWOLD THOMAS LEE [US] 1-10

ET AL) 22 March 2005 (2005-03-22)
* the whole document *

TECHNICAL FIELDS
SEARCHED  (IPC)

FO01D
F04D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 5 June 2023 Teissier, Damien

CATEGORY OF CITED DOCUMENTS

T
E
X : particularly relevant if taken alone
Y : particularly relevant if combined with another D : document cited in the application
L : document cited for other reasons

doc

A :technological background

: theory or principle underlying the invention

: earlier patent document, but published on, or

ument of the same category

after the filing date

O : non-written disclosure & : member of the same patent family, corresponding
P :intermediate document document

17




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 212 700 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 15 1375

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

05-06-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012151735 Al 21-06-2012 uUs 2012151735 Al 21-06-2012
uUs 2014283350 A1l 25-09-2014
uUs 2017298779 Al 19-10-2017
WO 2012087952 A2 28-06-2012
WO 2019068985 Al 11-04-2019 BR 112020006591 A2 06-10-2020
CA 3077557 A1l 11-04-2019
CN 111164274 A 15-05-2020
EP 3692247 A1l 12-08-2020
FR 3072137 a1 12-04-2019
uUs 2020230754 A1 23-07-2020
WO 2019068985 Al 11-04-2019
WO 2020128267 Al 25-06-2020 CA 3123463 Al 25-06-2020
CN 113316542 A 27-08-2021
EP 3898420 A1l 27-10-2021
FR 3090588 Al 26-06-2020
uUs 2022073215 a1 10-03-2022
WO 2020128267 Al 25-06-2020
US 6868609 Bl 22-03-2005 uUs 6868609 B1 22-03-2005
us 6951146 Bl 04-10-2005

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18




	bibliography
	abstract
	description
	claims
	drawings
	search report

